Nucleolar changes in response to dietary protein malnutrition in the neurons of the motor cerebral cortex and cerebellum of squirrel moneky Saimiri sciureus.
Nucleolo-cytoplasmic relationships have been studied in healthy squirrel monkeys and those subjected to a known degree of protein malnutrition. In the latter group, thirty-two pregnant animals starting from 35 days of gestation and 24 young adult animals were given a diet containing 7.5% and 2.0% protein content, respectively, compared to a diet with 25% protein for the controls. The motor cortex and the cerebellum removed from neonates as well as young adult animals sacrificed after 9, 11, 13 and 15 weeks of feeding schedules were investigated. Four animals after 15 weeks of dietary protein deprivation were rehabilitated with a balanced diet over a year's period. Formaldehyde-fixed as well as fresh frozen tissues were used for the histological study and to employ histochemical techniques for the demonstration of lipids, carbohydrates, nucleic acids and enzymes of various metabolic cycles. As a result of protein malnutrition, the nucleolus in a majority of the neurons from the motor cortex and the Purkinje cells of the cerebellum undergoes a series of morphological and cytochemical transformations in response to cytoplasmic changes related to impaired protein metabolism. The greater the level of protein deprivation, the greater is the degree of cytoplasmic chromatolysis and more pronounced are the nucleolar transformation in terms of enlarged size, secretory activity and transfer of nucleolar material in the cytoplasm. The nucleolar buds located close to the periphery of the nuclear membrane and the nucleolar material in the cytoplasm show identical cytochemical nature except for the presence of DNA in the former. It appears that during migration through the nuclear membrane the nucleolar material loses its DNA component and only aggregates of ribosomes and protein pass into cytoplasm, which aid in the synthesis of specific proteins lost as a result of catabolic processes initiated by protein malnutrition. Most of the observed changes in the adult squirrel monkeys are reversed when they are rehabilitated with a balanced diet.